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GAMETOGENESIS 129" 


i) Pane ambryonic feniod - O-2 weeks 
i) Embryonic Ppartiod - 3-gth wak 
ny) Fatal Penind - A wak to birth 
Giamekogenssis introduction: 
Primedia] geim cols (Po) - | 
Producad My Sp thaliad tolls - 24 uon 


mi gral to endodanmal walk sk yolk Sac - ath wool 
Applied anatomy: abnormally 
Primordial 4eim coll nigral To Head and NER vegim 
R d sina Cranio phanngeal tenalsma 
mimerdi m aij —Obrermally on  oteugeal "adim 
gen mitral jo Satw eM vagi 
Satin toceygeal 4enakoma. 
Note: 
Sarrptoteygeal tenatoma due to 2rearions © 201 June DNB 
D Abnormal migration sf Pine 
ii) Parsistena of primitive Sheak, 


Terminologies: 
l- Toti potent «l : 
- Ability 4o erm entire embryo t exkta.-embryonic Hesu 
-Up to Sco Stage 
2. plawi potent cau: 
- Abiy to form all gem layans 
3. Pc 
3. multipotent Col. 
- Ability to form mere than dcate gery of call, 
.. Q4. HemaXopoieke Stam call 
4. Oligopotent cau: 
- Ability 4o form 1 Category ok CAL 
eg- Vasulan Stem call 
5. Unipotent Ce: Forms oly 1 typo cf call eg. Liven colls 


CHAPTER 14 : UROGENITAL SYSTEM 3421 





Figure 14.18. A Ad weet oid embryo khowing rhe primordial germ celle i the wall 

of the yolk sac close fo the attachment of the sllardon. B. Migrations! path of the 

primord«al germ celle alors) The wall of the hondgut and The dorsal méqenteny into tfe 
į 


genita rule 


aoa Tree ST D 
P epuanes ditm i) Reduction divition 
T 4b 





Zs 23 [Haploid cai] 
W) ocws in qutm calls 
if) crossing oven - does take plato. 
^. ae als do not resemble 
Panant 


ivy meiosis taka place twita in 
Jamato genasis - moxosis X € TL 
v) Phases et meiosis : 
Prophate, mükaphase , Anaphase- 
Talophase 


4b 4b 
i) Occwts in Body calg 
W) Crossing oven - dows not take plara. 
a daughtar calla negemble 
Pariant calls 





Diplofenz 
Creating phase’) 


Oosen esis i Pec " ovary (5^ weak] 


Oogenium 
Cay 2'd month, All Pac > Dogonium] 
4 


Primasy Ootte 
[ey 5-4 month, All Oogonium — l” oowte] 
maiosis - | Cprophase) 
Diplotene phase. 
Cun] pulosntu) 
| Aes Puberty 


I^ oote 


2? opcate. + 15* polan bo 
[È unequal division of e OS 
CPolan body-a colL. uou Ga plam ) 
[meiosis -T 


B uh prophase g makaphase 


makaphase axsuat -24hrs 
Completa mRosis-T Spenm Spem 
ovum € Td corpus luteum Corpus albicans 


- Shrinks 2-4 days prior 
4o monstrual ans T 


6 malogenasis : - | | 
m P&rc in tesis. (57^ weak) 08 Hotespcedi con 


| unh Pubenty 
Dormant phage 
| atten puberty 
Sponmatogonium 
| 5-1 tydes ok division 
I" Spanmatoyte 
2° Spanmato cyte s u 2° «penmalouto. 
Mewsis -IL 
Sparmatid Spermo fs Spanmahd 
Spastmoalo zoa. Spenmalozoa. Spanmatozoa Spenmalozoa. 
Note: 
No polan body — in mam ——_ dr is) 
Sperm \ogenasig - dei: rim A a 
Bhen of Pa al, eene Cop, Shedding of 
pae ‘Gytoplas 


ona 1° Spermasoujte -> Forms 4 —_ 
1 Speimatogonium —> 64-512. Spenmakozpa, 


Sao wor of — formed |n Spenmatogenssis : [2514- May Ams) 
Sperrnalogerium 
si Sal 
dpiimaHa 
Sperimalozoa. 
Spenmatogenesis Vs Oogenssis 





Afton puberty | Intrautonine life. 
© 


|. onset 


2. Polan boc O 
3. Gionadg | One! *Sponmatonyte one. I oote 


4 Spenmato2oo. | 4 rutina 


One liners in Garnako genesis « 

l. Spermakogenssis Completar | in Ju daus (neunt update) > bh days > bodane 
2,. LH ( luteinizin ») Sur -3b hrs before ovulation 

LH peak - e bel eA Tlali f 
3. most {fertile period -3d 

2 days batoe ovulation + V afte, ovulation 


4. In mala : 
- Meiosis - Deus m Saminiferous tubules 
- > apem motlurakion 2 motlity - DC£4UMS in epididymis 
atatim ex spaim - female gemtal Hak 


Capa nea a $poims 


- Lasts for 
E i = L4 F: ] i 
F) i z B i p a = B ; - i ] l F P , 
| E i | | | E at i g y L| || a] i ( : poss - n 
E m Š 


Fentilizakon - 15° week of deuelopment : 










Fontlizahon — 0ccune mn the am Q A Mu 
4 follopian tube : erc ya 
Zona, polluci a> A dough mambranz tr e ale Le Toon 
whith Potawants First polar body ~ T000 ZA ee 
le ES spem 









Polyspanmy , implantahon 


ponies | 


| [=] 
Lect 1 
RA W y 
UN F 
LM h 
Th i 


TS 
C 
| 


@ 
i t ieee 
S p reaction: C 


d / ^Pen netration: d 


a - Attachment 
Spoxm attaches to zona pelluida 


b- binding 
Sperm binds to zona pellucida u iaa : 


C - Acrosoma] veachon 
Release of acnosvma) enaymes > tontain's 
| * Aerosiin 
d - penet vation e Add phosphatase 
: Hyaluroni dase 


"PA PonekxakoA Zona polluu do. 


| CovHcal teadh on 
Cwrtcal iam —> Release Soeuon/ Enzymes] 


Zena. Yaachon 


Zona, 'feacLion : 
Zona, > Prewents Polyspaimy 
[Gu alFonina ike penmeabililu 


T! | tahon : a | ] 
Lam Mala. panna fuser with Tomale, Pronuclaws, 88 Hotespedia.com 


Zy gote 


| 


2 coll stage 
4 coll stage 


€ colL. st 
| “a 


Compaction 
[loosely arranged bla&komexes are held Jogethu by 
n junthons ] 
Difteunhalion 
€ tolle — Ib colt Stage. maa! 
Canitation [ Pormation of Blastoust | 
U 
Disappearance of Zeno. Pellucida., hatching of Blastocyst 
i; 
Implan talon 


Time and Site of events: 


*Zygote > within 12-24 hous of ovulahm 
e 2 COU Stage -> 24 houns alten foillizahion. 
« Morula | — 374 da» after fantilization 

Ce to 5 ee 
* Advanad morula > 4day alten fortilizakion 

[39 colL Stage] 

Note: 

Advanod morula,/32 coll stage — Entens uterine canity 
*Blastowst — 4h days alten fenhlizakion 


Total of 58 cis Cat tha time of formation) 
- outor ya mars (53 calls) - m mas (sails) / 








Tropho blagt Ernbryoblaat 
[ tontributes to the Ü 
formation Embryo proper 
of, placenta) 


* Zona pellucida, disappeans > 5 “day aften 
fontlizakHom 


|. tmplantahon — 64 ghd alten fexilüzahon —— Ba ;, | 

Cm functional laden of hap rhum] P Motespcedicom 
* At tha tima of implantakhon —> 100- 260 wall 

The Blastocyst 


inner Cell Mass 
(Embrnryoblast) 












4 days trophoblast 
4'5-5 days 


A a 
Graafian follicle uei 5/2—6 da! 
k* af 4} | 
Myometriu Jeu ^ v Ý 9 
Fimbria Perimetriu 


= 


Endometrium (progestational stage) 


DEVELOPMENT OF THE EMBRYO 


Zygote 


Blastocoele 


Trophoblast 
Stem Colls 


2-cell stage 





Embryonic 


inner NT ai s) Stem Cells Embryo Placenta 


Applied anatomy - 

* Ectopic pregnanuy 
Implan D^ m Fallopian tube, (most Common Site) 
Sign $& Symptoms > Similan to a@ppendidtis 
Tr@atment - 4O1minahon of Pregnanuy 


- Solum HCG: low Cnotas much asin pregnanuy) 


heli : initially Seemed by Syncutiotsophoblant 
Tn ectopic tubal rs: en ^ Sgneatioteplosblase not wall doneloped 


Second wek of dowelopmant — Sta 


Amniotic coutty 


| lt i ~Ettvo. emoryi. ma4odbtm 
Ss > eytohopholl ast 


HNG pL m 






-~ Hyboblast 


| | iod epithelium 
\\ | _ < Do eua membrans. 
1 L5 primasw yolk Sar 






, Syntytotophoblast 
Tnnen call mass 
Epibast Columnan colle Huboblagt cuboidal coll vn the 
on sti | aspack "— as pack 
Forms amnion and Forms e20dlpmic mombrane and 
éndoses Cawity linad enclose, primany yolksac lined 
by amruogenic als by flatienad epithelium 
USGI in and wak o E 
dowolopmont : CHE. 
` Doubla blad sign” — 2 bubblos 
[1° yolk sac § amniotic Cowiby] | 
outer coll mass Chophoblast) - 
on day d 
Cytotrophoblast Syn ujioksphoblast- 


Extra, embryonic mesodenm: E 
Present betwean innon coll mass and tytotrophoblast 
Formed by I° yolk Sac > Qpiblast > Hupoblast 


Syn tytintrophoblast: 
Syntytio trophoblast Secolo, HCO > Seut progestanone t9 mainrain 
T2ananu 


A |» ACO: os 
ls ^i a dg : matinal blood - Motespaedicscom 


q-toth day : matannal wine 


[on the first day ot missed Pastiod | 


low i) Eclop 

i) Eckopic pregnant 

i SpontanzouA NM 
Elovated HCts: 

3) Multiple pregnanuy 





it) molan preqnan | 
» Abncdmall “platná. with proliferation of Chorisnic villi 
Types: 
Poxtio mole -some Complolu mole - No 
foetal pants ®© foetal Ponts Grapa lika 
| custos 





Complete Molar Pregnancy 


Formation 5 Chorion - Primary chorionic yilli: 


, Lacunag, with matoimal 
blood 


Cutohopho blast 


Sun ay Hotropnollast 





$ 


© 1° chovionic villi " - 
— to + Sunwto hobias 
- al J blera. doy I9. 


e Syn ure epi. 


Tnyades tha 2ndometrium + Endomotrial vessels 
forman of lacunae filled with maternal blood 
mateina) blood diffuse, into innen coll mass 


=~, 
WR Votespoadia.com 


4 
utao- placental Ciradahon tablished 
Cby day - 15 | 


ISt System do davalop : Cartdiovasulan System 
Formahon ot heant tubes 


Fetoplatantal circulation established. 
[Day 14 > Da429] NEET IIR 


Formation S£ Seundow Chorionic villi: 


Third Week 


Se EI Soma. icum 


CaXih in Extra, embryonic metodptm — 
divido& mesodanm into paniatal 
layan andl Splanchropleunic meod 






Amniotic Cawity lininig: 

Extornally > pani al laus ct 
Extra.embry onic modom 

Inte1nally — Ammningenic calls. 


2? chorionic villi: — 
* Somalic / Paniekol Extraembrysnic mesodaim 
+ Gytotrophoblast + Syntytoteophoblast 
e Formad on day IL 


Note: Undivided Pant of E2traembryonic muasedostm 
-> Forms annata stalk 
Urn bili eus 
Summo) of davalopment in Md waak: 
a) X layas of innar coll mass (Tem) : de a 
b) A layons of outer all mass * Cytotropho blast 
Syn atio trophoblast 
c) £ layors of Extraembrycnic mesodorm ~ formed : 
. Splanchnopleunic and Pastietal layon 
4) 2 villi : i^ and 9° chorionic villi 
e) Ammim and chotion formad 


Third week and. placental development 


J) Grastruction - Formakion oF gwim layon Um m 
ii) Naunulahon - Formation nunal Aube 
- Grastruahion ? | Neunulation oceuns in 3*7 week 


Giasdtraalion : fo Epiblast 
| s Primitye heak 





EE Hypoblas E 


* Geam layan formation - Crane - Caudal Sequene 
i) Hypoblask - cuboidal Colle 
i) Epiblast - Columnas colis 
iii) Prochmdnal plata, - columna» calls of hypoblaxt 
CCubvidal -> columna) 
. Feet: dol plata. 


Buuophanynggal membrane 
Y 





Oral Cau bg 
* Prochondnal "platz is formad m the head end of tha embryo 
W) Primitive Staak: 
ies " from blast 
» Dani ve 5T iblag 
Conant Starts at the ond st 24 week, / Beginning of 31d wek, 


(i4 or 5th d 
* Indicate, tha stants of gastruahon “a 
Day ig: | 

3 produmdxal plate: Chead end) 





Primitive Steak CTail end) 


day 15 
Note: Sattowt al tenaloma.: 
- Cause ae normal migration Gf P&C (Primetdicl germ cadu) 
w) Porsisten of PS (primitve stock) 


la dowelopment: 

contd In cranio- Caudal Saguen. _ ; 

i) 4 ** geum layan +o develop — En m [derived fem epiblast] 
"e Endo m — ReplateA hupoblagt 


Gienm 


Tniva. ryonic mos 
Cdanived ra primm Hive, ehxaak) 


* Pümihve, Steak — dived from 
2piblast 


a. 

i) ana Gioim layer to done — em obe 
V 'intraemtregsne ^ l mcus : * + s 
yi m rp | 

‘ ^ | : wA r . £x ! 


* Intra, @mbry mic mesodaim 


> Spreada throughout the disc 
bip rou plato, E coated ^ 
mem brano. 





Note: 
Prochondsial plate ¢ Intraembrysnic metodos — made 
Euto and t Mi 


iti) 3rd m | ayan to dovelope —» Ectodaim 
e The d mains oi epiblast oftan tha fexmakion Of 


Tatra.embry onic m224od o» 


Note: 
All the gom layens axo, datived from Epiblast > yolksac 
iv) 4th p gom layon 3 aie cyt ceo (Nec) 
. 9° mesenchyme 


Notochsyd dovelopment: 
> Prochsrdal plats, 


ni A! 
H L rir Aa me 
ansan node. plate | 
i z ! ; Ectodenm 
a LI " + m @ 
= — = 
Buon Fa dyrr 


s Primitive, pit 
 Primihve skeak pM a 
Nis » a 
gaer -5 








Hansens Noda aa 
4 T—- LÀ 


proliferation of Henson's nodo. Pons df locos 
uwon of floor af no horda 
b d canal eath endoderm 
Pxanotochsrdal calls 
4 —— M ree __ 
Tnvagi nates ti. — 
(Commun ann "tcakdown of fused — 
with parts of floor of norochorda! 


prox ex and endoderm 


Blasfophoxo. / Primitive. pit 


Hansens Node | A a 
b : Formation of notochordal plate 
Primitive pit ye 
L | mm v 
Notochordal Pro CAS AER) m vec curend 





L f an 
Formation 5 Nobochordal plate a a 


Formanon of definuwe notochord 


Y 
Formahon ok  Wotothscd 


Fate of Notothord - | 
l disappeans 


Romnants Sf notothsrd — 
e Nudaus pulposus > Apical ligament of dons 
Rola. of Notothotd: 
iem) 
Sfondetat ectodaim to form neural plate 


Neunal tube 


Tntra, embryonic muodwim § Tis types: 


"Septum Transvarnsum " 

— Prochordal platz. 

Notochord - midline 
mit od sut" 







- Primitive Streak 
cloacal mambranz 


I. Paxtaxial maodosm 
2. Tha modialo, matodoxm 
3.1 ototal mesodaim 
Seplum Transvansum : 
undividad pant of latenal mesoderm 
Cranial 4o prochyndnal plate 
Contributes to formation of - 
i) Diaphragm 
ii) Livan -~connetive tissue » Kupffer colla, Sinusvids 








Casitty Pormod in tha lateral maodarm 


Latenal mesodanm - divides into 2a,2b dua to Cauta 
|= Panasxial mesodaesm — Forms somites 
2.- Intownediale masodgxm -> wigenital System 
Cridney , Tostis / mesonephric duck ; 
l pana mz4Suaphvic duct | 
3- — mesodomm —> Body cautes [plauxal , Poticandial , Penitoneal Cassity| 
Camba 1 





3a - Splanchnoplawtic layar of lokal mesoderm 
4 


Forms candiat t smooth muses , viscarial layon 
3b - damaie layon of latoral mesodoxim 
* Forms Appentiudan Skeloton Luppen limb Cut) & Loue limb (LL) bonas | 
* Forms Poniekal layan 


Somites : 





neural Tube. (c) 
P Neural crest 


Ecktod $3m Surface ectoderm Ire TTY 
l Somit QA 4 f | i Pa 
, : ) Derma- mqolem2e. | | A ; Vi | 


Endodaonm < > 
ia Neural canal 9... tube 


Notochord 










Noto therd 


1) $F pam of Somrtas 
- Appeans In occipital vegm 


3 pans ane id eah da 
east day — 4 país, pord ay — F pans ..---. 


^ en 35h day /sthweek — ~45 pains [H2-44 pans] 
i) Famaton of Sor Q4: 
(18) occ p ial 
Convical 
L 
i wien 
lumban 
J 
Sawial 
toceygoal 
Soma, Somites in the occipital 4% cocey geal Tega - disappean 
^ 34 pams of Somites [aL es 5 th wek] 
Tha number of omes Vany upto sth wak , than Yamain Constant 
ation 5^ wak, 


Note 





Pants of Somites: otci subkom. BI lupo 


Lotetad sclenctome. 








> ventral Stlatotome 
|. SUaintome : Sunnounds notocherd (NC) & Neunal tube CNT) 


Somites 

Selanoteme Darmomyotsme 
ll 

Axial Rolokon 

Cvantebra | 

Sdanotome 
Ventral Lateral Dorsal Stlenclsme 
i ly J 
Forms body o] Vantebra} Arth Spina. of tha Vertebra 


vantebva. 
Applied anatomy : | 
i) Hemi vertebra — Failuxo. 5f fusion st Ventebra] Sclenotem2 
ii) Hami bifida ansmalies —> Falute Sf Bion sk darsal Sclonotemo. 
2. Darimomyorome : 


Darmo myotome. 
Doxmalomo, Myolomo. 
I JV 
Domis of skin Skeletal musde 
Note: 


i oL bones > Danived from Somatic layan op latenal mesodasim 
i) UL mudu — Donived from  muotome of somites 
[Panaxial maoddim] 


Spma bifida - anomalizs: 


i) Spina. en — a 
- Falun LIEN 
dotis ode M. 
- Tut of hain —» Sen oven 
the ub. 





fi) — 


osi "Y^ fusion dorsal Sdercwlome - : Aw tpi 
- Protrusion menin oven the daferk 
iii) ELLE s 
Pasion of dorsal Sderotome 
- din ot meninges with spinat c wrd in ik 





Spina. bifida aceulbe, M eningowale Meningomyelovodla. 


Development of Smooth musdos: 
i) Danvad from thnopleustic ut ^ | BM m4odoxm 
Note: a) Smooth musde oven dorsal 


Denived PE Splanchnoplounic, lauex pk lakenal maxodsstm > 


Ponaxial modom 
b) Smooth musdes oven Tris 
AL 


Derived from: Neuxnwectodenm [May 2014 Jipmon] 
€) Smooth musas, Oven sweat & mammasy 


i 
Derived fism: Suilaw ectodoxm 
d) Smooth e oven phanyngeal anth antenies 


wal: I» from: Neunal crest calls 
New on An genaais : 
were sud d g^ 


Formak on Neunal tube. 
one in the 2*4 week 
2. Ango 


Imahen of bl =e 
Ocuns in the 3 


Maodanmal layers wc enantiake — blood vessels 
i) Tals pem thn plauxi c layan of of Extra Qmbry onic mesodanm 


| difexentiake, 
Blood vessels 


Syncytiotrophoblas! Mosocdenmn corm 


fi) Later, Smolice layon of EEM 
ae 


Blood vegel (Tortiony villi) 





Secondary 


Tantiaxy villi : BI Votespcediciom 


Tenkiary villi containge — Blood vassele 
4- 
Somatic layer ot EEM 
n | 
Cytotrophoblast 
+ 


Syney tottophoblast 
Forms by the end of 3d wae weak’) 
Angfogenssis — Sequence : 
Méxodoxmal layang (Csplanchnoplaunic, Somatopleunic layers ok 
Exka. embryonic mesodanm) 
| ditteroniates 
n vessels CTentiany villi) 


Blood vessels form odio m Intra 2mbrumic mesodenm £M) 
Anastomosis d blood vessels in the EEM with tha IEM 
Applied anatomy: 
Angisma : 


Tumor of tha blood vessel Cmaodarmol) layon) 


Formahon ot blood colle 
Cosotiod ouk MK) 
-upto s'h wak —» Splanumoplewtic layen GE extra embryonic 
mes odastm 
- From sth weak — L - Liven 
T 7 Thymus 
5 "Sp 
B - Bone marow 
Note: 
Liver — Hematopoigsis ocusts only upto 4 month 


Placental development : 
Contibuked by 2 Components 
i) Madastnal" Component - Decidua basalis 
i) Fetal component -chorisnie villi (NEET - 2014 | 


Villous capillary 





C Tertiary 
villus 





Decidua: oma Jis 
ukaxting, en wim daunting preqnane 
i) Decidua basalis: à "d ^ 
-Gehoegn fetus € myomebrium of the. 
uk etus 
- matoinal Component of placenta 
i) Decidua Capsulanis: 
Betwaon fetus & utenina County 
ii) Decidua Panietalis : 
Tha. nast of dacidua 





Development of Head and Neck, 


line Nak : Formad by N2uxol 
>. Head bulge cresk colle (Ncc) 
$ b Ncc migrate to fuhe 


nak rem by 4th waak, 
an y 
From pharyngeal ântheg 





Canadian bulge 





phan anthek 
| maenthumeal Gndansalm 
> Headbulge de»süved" fom 
onthe 2) Inia ambryonic mesod osim 
Candiac bulo — Cowstimaal ç lakanal plato 
modo» rm] 
> Tail fold 
a- phoxnogal anth 
b- Hea bulge 
C- “ppan limb bud 
d - Candiac bule 


CAMs ''4) 





Phasngeah anches : 











5% anch - disappeans som alten formatin 
Ima endodex»m: Forms Pouches Cu) 
Outey @chodanm: Forms clofts Cu) 
pharyngeal membrane: 
point what, ectodermal clelt meats 
Endodo»mal pouch 
Contains all 3 gerim layarts 
4 in numba -> 15+ pharyngeal membrane pansists — 
Forms tympanic membrane 
The = Remaining, 


l membranes disappean 
DouvahveA ot pharyngeal ^ archos: 
pharyngeal anth > mesenchymal 





Condensalon doantived Korn Ncc 
T 
Ma4odexm 
Components . 
Cant 
Moule 
Nanives 
pharyngeal anth antonies 
rch | cog [ mede — [ none | Aem | 
TJ anth Meals canhlage- | Musdes mandibulas mandibulan 
Mandibula] Malleus, incus : mastication + na» e. antou 
anth | antanior ligament | myalohyoid: 
of malleus s Anterior belly SÉ 
S phonomandibulan Dia aAlric » Tensor 
lig amont , manalla; Polohni, Tensor 
mandible , Sphaneid tympani 
Z44omalic 


Temporal bones 


Richten's Canh 
Stapes "e 
S4uleid 







Gilossep hasumaea| | commen coolid 
CE) none | Extennal canot 
& Tnkennal canokic 


| Arch or assy ta 
| Right Subclawic 
Os(tory 





hyoid + Infonior 


surfaw S. huoid 


mwa of phoxume| Supomo lexun: 
+ Palate re R2" 


Ca3 Hlc 
critolfuvoid 


| n except 

epigtolis 
musuas 5E [axuym.| Reusen Pulmonary arh 

lanyngeal nawe | Duus oxkoüisius 





On. 
Critotuyrvid 
Epigtottis « Denived fom mesodinm of hypobronhial aminan. ot W anth 


lH ‘ald points: 
9^ did $ 


lanunx -VI anch 
Expt Cricofhyroid -X anth 


Mus das of Pham — W anth 
Except Stylophanyn -1 anch 


Musdes of palala -IV anth 
Extapt Tancor palohni - l anth 


Anterior bally of digastric - T anth [NEET-14] 
postano belly E gastric -T anth 
middie ean muster: 
Tensor tympani - Tanth 
Stapedius - JT anth 


Tr@achon colline and pioue robinson Syndrome: 
Traachen Collin Sundsome : 
Failure of differentiation of TSF anch 
Featunes: $ 5 
: g 
Colpboma. cL lowen eyelid 
Extannal gan anomalies 





pionna Robinson Syndrome. 


Mandible — fails to difexonhate 
Fealtun es : 


blastic. mandible -> primary anomaly x 
5 ssoptosis - postaniorly displatoA ris Gd Mm BE 
Obthuehisn of palatal fusion - cuh palato e ED M 


Seund asy a aly enam maan 4 
Derivatives of pharyngeal pouches: 


1 Pouch - Eustachian tube Ce El E 
mastoid antrum LS = de 

TT pouch - Tonsillan ssa 
Tonsillan epittüllium 





jr pouch - 

ventral : Thymus 

Dorsal : panathywid m > 
| Tfi po»afturrid 
jw pouth 


ventral : ultimobvonthial body — 
panafolliudan calls 
Dorsal: Panathtyrid N > | 
Supati sy panalhy roid = 

Note: 


ponalolliculan calls desiwad feom : 

. Nec > Ultimobrmthial body 
Di Cresrge2 Syndrome: 

22all dalek Syndrome | 
- Failu of di Renan Rahm st ard anth 
- Thymus ¢ Infonist penathyyoid absent 
Deni vahw.2r ok Pharyngeal clt : z 
| clolt forms extamal auditory meatus 


Grrowth from Tr onch > Daund and AN 
"A with the sida of VI anch P ection growing 





~ First arch 







às. WATS rom 
— Forms Co»wical Sinus — repere 


oblitenation | 5,0 ,W ts 
Bxanchial Cyst : $ “ah 
pansisting cenvicol Sirus 
location: anywhere along the antodüst 
borden of Stannotlaiclo mathid muda 


mjc - below ange of mandible 








Development of tongue : = ion 
Antonisy 2/g% - suifare eetodasim 
Postanor yard - Enpdoim 
Musdos : 
myo fom. Of occipital Somites C Panaxial mesoderm) 
Esccopt : Palatogloccua (Iv phaxyngeal aich) 
se: [T seems J xemdwe 


DNR 12 
Occipital somites} “Tongue 
2.| pre occipital — | Extra 
Somites 
Convical somite NEET 2017 
doglosius 
Palato qtossus 
oglossus 
D- gtruogAossus 





Floor of Tanch: 2 li gwallings (, masodaim 


mpar 


Forms anterior 2/274 of | 
Floor of JI,li,W ash - Hupobvonchial emingnu. 
Metodi m of m anc - OVI grows T anch mesodasim and fuser with 
antonimr 2Ja*d cb 4+rmauo. 


TA. 


^. I anch mesodoym - Does not tontribulo to tongua davalopment 








Postenior yard of tone 
measodaim of I anth (Hypobranchial = ~] 
Ominanc) a9 22 
— 099 
pigloltis € 
Tide of Ty anh Chypobranchial rime 


erninento,) 
Neive Supply Of, Tongue. : 


l. Lingual naive (brand of mandibulan naive) , 
-gengral sensation 
2. Chorda tympani nawe - taste sensahim 
8. Gilossophasiyngeal narve - genanal and tasto 
Sensakion in Posterior Vo 

4. Vagus nenve - supplies posterior most part 
Fatal nave (Notve of T ath) Supplies 
antanior Yard i fonguo Vie. Chorda 
tympani nawe Cpve Wemalic naive of 
js onh] »wge'!&. 


Mandibular nen 
[prost-tremaric nerve of 
ler arch) 


Lingual nerve (CN Vs, 


ral Sensory) 
Chorda tympani (CN VII, 
Special sensory) 


4 — > horde tyr Pü Puta 
mer cei 
lind arch — — : _ | i —— "^ aal sos Paastemoahkic branch T anth: 
| — 5€. ea Tympanic branth of 9losssphoxnagal 
Yu arch —— mc branch of 
S een cna pl nerve. 
p (pretremate: branch of 
Loowepnarnges Jnd arch) 
| post -trematic 
nere of 3rd arch) 
Dowalopmant 


Piku and arenal gland: 
Pituta A - 
Stor - gives rise 4o bind pouch > 
Rathke’s pouch Csuxfato, eckodanm) 
| Forms 
Adanohu pophysis . 
[pans rires Posté tubenalis, Pans intaxmadiá] 


2. Fons nonvosa - Danived fom nowweckodorm 
Neuro ecko doim 








Newnal Tube. 
poten halon 
Di oe 
Ta rog ibulum 





Supra. -— m «nsi 
Pun T Tntexmodialo, mexodoxim - Notespedis:con 
iene modal [Post gangtionic Sympathetic neunons] 


Derived from neunal crest colla 
Dovalopment st fara: 





N 


aid Frontonasa) procote 
€ Medial € (atenal nasal proms - MNP €, LNP 
Mallow protesis 
Mandibulon prowss 
Medial nasal procss - Fuse with eath othan - Forms philrum and 


pim Ho. Palate 
Lokoto| nasal process - Ala. 4r ok Nose 


Moxallc pros - uppen lip and Chook. 
Mandibulos prowss > Fuse with gath othan — lou lip and Chin 


|. madial nasal proms fuses with manillavy process 
2. manillasu, proms fuses with MNP, LNP 


Development of Palate : . 
Primary palate : daad From medial nasal © € 
Se.dasu palate : p from mazillasy 


proces 
Indse, feroman - Pomad ok junddsn of 
Primasuy b doves Palate 


midline cleft li 
NC im with 


re C lip: 
| a és P process fails 
| 4 to Fuse with MNP 


Ve S&T 








oblique me E: 
i lue of fatten 
madlo prowtg LNP 








DEVELOPMENT OF HEART TUBE "7e 
Doolopmont hoant 4tube 
Heant dovelops Troon te tha a RN 


Sennep tasn c laterna] merodenm 


5. Ma riddle "T B ers 6Y6phasuyngpa) Membrane 


_ angictlaakie tord coll -> Forms two endothelial heont tube 
he two endelhalial heant tube — joins and. 
hean 






undangoes So» es "T di labokions 


Oropharyngeal 
membrane 


Forms neal baxtit of 
heart 


Truncus anteniosug - Fome sukflow tak -aorta and ilian trunk 

Sullus codis ^ - Smooth wall of Right ventride ialt ventric. 

primitive Ventride. ^ pont Right ventrida. / Left ventridz. 

primitive atium - Rough pant Right aiu sf ats abium 

"m e LB hora Sinus VanbfU& - Smooth w of Right abium 
-— Te aes venosus - Forms (o zs 

r dl us of loft atrium - Formed duo & abssrptim ok 


pulmmary veins 
Conotruntal Septum: 
Derived from nural trest calls 
Spiral in E es d = 
Aka Spiral Septum / Acrtitopulmonany 
Thie Septum prey TrunuaA lenius Into 


J^ Truncus 
arteriosus 


Bulbus 
cordis 


Primitive ventricle 

Primitive 

Ama, Pulmmany trunk atrium 
The blood fom Right ventida -> pulmo 


Te blood from tt ventride — Aorta 





Venosus 


tunk 


]he antexior adque ae C58 Conotruntal Septum 
leads to Tabology of F 





Telralp Fallot AP septum docs SOT form a straight longitudinal 
gu septum down the length of the CT region. | 





MP 14.16 
ary upte 





Pulmonary overriding ‘uae VSD Nie sual 
Stenosis acr. hype Ventriudant 


Casrtic ov fica ( dus. | 2 e P 
22 Ce 05, blood <i un CTC» fasc to form AP septum. 
iv Right $ — 


Spirals! 





Anomalies of Gonotsuncal pram 
Xf the snail Sephum -is Skaight 


diis ca. course sf Conotruncal septum 





Right ventride — Drains into Aorta 
t ventricle > Drains into pulmonaxy 
drunk 


4 
Transposition of great vessels 
If Neunal e als — fail to migrate 


the es anteniosurs will persist 


Truncus Arteriosus 


— Funus Anterniosus 





“Jn intraukorine [ow - Thane is Sunt tom right abium te loft atsium 


Becaute lun ungs ana not funckisning in 
infrautenine ~ [i 
The Septum primum terms In atrium 


&olwaon the. Av cushion and Septum primum ‘thane is an 
Opening - — primum 


= bleod - - — primum AE from 
ght abrium Gr Uam 
"he. Septum d. grad nas Sous XowandA Av Cushion 


ostium "A gets Nannowad 


the Sephun primum e& with Av Cushim EE 4 / 
Papin i fus - otespedis:com 
But AA Opening in tha Conto» 
oshum Llarundum he 
The, Septum — is formad adjacent Seplum primum 
= Septum pr (mue graduali "puc Av cushion 


blood een vió vight 4 74 Pastes tha. bedw aon 
ub ia and Septum ae d 


And pases i Tha ostium  Seuundum 
hu lolt ahim 
The for belween Septum primum and Septum Sendum — 
Foramen ovale 
Aftet birth - Jolt sium, veniva blood from the lung 
So T n in leh abrium 


Thi landa to ion hum 
and Sepjum e bi P^ 





Interatrial Septum 


septum primum: foramen primum: foramen secundum; 
E i 4 





Tn 207. people Jap behuoeon Septum Sewndum & Septum primum 
pensists p 


Callad - Probe sf Trenn p ; 
Capalomi Praen , pP (o sed 
The Sephum vam S forms fo a s 
The Septum Seuudum - forms Lim "m 20u) 
a ovadis 
Development of Tnton venti culan um: : 


There ane Arrea pants ot Intexventricul an Septum 


Remnants 3 Tatenatrial Septum. 


Mu£udlas part mambranous pant Trfundibulan pant, 
J 1 outftow Lo | 





dpiolope from Donalops fam t 
aduer Paar Cushion Dewalops from 
CA ums- 2014) Conus Lephum/ 





a Sep hum 
Denived fiom Weuxal crak alle . 


Doielopmant VONS eee 


Antsoduchon 
By the P ep 5! wk 

common Condinal vitelling, umbilical vein 

V Qu vain b 

l d Trains fom platenta 
Drains from Drains fom (oxygenated blood) 
embryb prope Yolk sac L 

l 4 to Sinus venosus 
into Sinus To Sinus Yano Sus 


vanotus (Cv) 






J aik Cardinal vein 


lelt (LE) Common candinal vein 


ghk (Re) 
ommum NM | 
se - Post candinal vain 
umbilical vein 
Vitelling veins: 
The vitellina Veins forma plexus Canattomosis) around the 
duo danum 


vitallinea Vain 


Proxima] ventral Dorsal Distal ventral 
anastomosis anastomosis anaktomosis 


- This plexus passes through the ne Trancvox Sum 


And dnains in rU ct SN. 
The vitellina vein pass Miss d the Septum  Transvosttum 


Liven HF. formed in the Septum transversum diswibs the 
Cowise of aika Vein 


Forms n adii in the Septum transvarsum 
The loft hon of sv - forms  tersnosu) Sinus 
ha Cranial pant 1 itt vitalline vein - disoppeans. 


> Body of Sinus venatus 

. horn & Sinus Venosug 
o. RE un d Sins Venn fus 
s» Sephurn transwor sium 

> Sinusoids. 






— —» Prerimal ventral anastomosis 
porsal anastomosis 
— s pistol Ventral anastomosis 


Portal v 
Sum. . format: 
Small pant of Dorsal iac vitelluno, vein 


lalt itine vein anastomosis 


EN ^i sabal Anathmntié 


E Votespaediaicom 
Portal — entans liven l 


Drains ino Sinusoids 





lott hom 

Right han 
Rt umbilical vex 
Lott umbilical vein 


— - 
F - a = a — a 
"E hr pL" Tu Tm 
ESTIS DL L^ 
pH XXX Me e 
- - k 


Duodanum 


ight umbilical van will disappear 
The Te sito T 


assign 


Gi sight umbilical van 
for i paaa: 
Duchus vanosug 


The. Cranial piak d lit umbilical vein - disappear 
Because lelt horn SL sv forms corona sind 
The (aft — ven de oxygenated blood) 


Shunts ta, Ho do Right vitalline Ven 
Thro 


- forme potential sitz 


~— V2nosus 
lhe cranial pant of Right viteline vein - Forms cranial ive Cinfonisr 
vena Cowra.) | 
Hepato Candiac Channel of Ive 
Hena , ductus venosus- shunts & blood from loft umbilical vein to Tre 
|. (without passing trough liven) 
The tamnants , a[tex bif. : 


ut umbilical vein 


Duchu venoS ug Sh 
l d 
Forms ligamentum Forms ligamentum $ / 
4 


Veo SU. ae | 








it M , - 
Bona. 
Vain 


How the portal vein is formed? ? 








Dow mont Subclayian vein , Tnhnnal juaulan vein , 
Sie e Vein : | jugo 
- The Subelawian vein CRight €, lolt) -Denived fam 
" Laub E Fr tal veins 
- The, Internal jugulas vein CIJV) (Right e lot) 


Danived om anterior Candmal vain above the 





Subclowian Vein spenin 
- Thane is an Obliquo aastertbsic formed bekuan Tight Ẹ 
t Coxdinal vei 


- te Right brathiocaghalc Vah 


Denived from oblique. anastomosis + left anterior Candind vein 
below fhe Subdcayian vein opening 


Dewelopment of Supenioy vena. Cowa.: 











Derived fom Tzv 
: Sv 
Subdlawsic 
fight. antanior Right Common vain - He 
Candina) vein Candinal vein 
obliquo. anastomosis (&b ant | 
candinal | gthom Dron | @ 
The. right Sve drains into Right VM d sins | Sey 
—Ó - which in twin forme (R3 pow /— VanptuA 
Smooth wall of Right alium Condinal sein 
The, left Svc drains into — left hom of sv - Ta 


Wrmany Sinus 


Clinical torrelalisn - Double Suyentor Vanatava — 
v oe «(8 - 
Due to * No oblique anastomosis Douie pwn. 
* Pexsistonu of (aft ve tenen the two rtr 


Qn onn Candinal van dorsal view] 





rekopman t Infot fa: iai 
Dorelopment of Inferior venacava: Hapato candiae 
The lowen part of Irem Cardinal 


van — Satnplaridinal vain 

The Subtordinal vein -Drains tha kidneys 

The Supracaxdinal vein - Drains the body 

| wall through dha. inkencostal van 

The. hepatocandiac Channel - Derived 
from vight yitelline vein 

"hot. oma 3 anastomosis bekwean 








Lt Pott/ candinal 
R4 pest vein 
£ulo Candinal vein 
- 64 a Candinal 

up Vain 


| Anastomosis 
| Candinalvann 
Two Subterdinal  Supracandinal s, £ubusrdinal ven 
Vans Subuwxdinal vein & hepatocandinal 
Channo) 


Sowa of Tue formation 

|. Right Saotwtcondinal vein 

2. Right Supra. cardinal ve 

3. Anastomosis batween Tight Supra. Candinal van and 
Sub urdinal ven CRight) 

4. Right Subusdinal vein 

5. Anastomosis between Suburdinal vein & hepatocandiac channel 

b. Right hopatocandiac channel. Mi 





“a 





chan ad 
Rt Li @) ev 
® CV Subtandinal wean 
Supra tandinal Yan 
Sauvo, 
condi 


Double infenior vena cava, and Renal veins dewwalopmant: 
Ta Tvc davalops from right side veins 

All the t sida veins - disappeons 

Double Ivc - is m 1o the persistence ot Renal segment i 


vena cava , 
f 


Hepatic segment inferio 
vena cava 






le Saorocandinal vein ven lel Subsordinas, veins \ | 
Jolt Supracandinal vein AM 


Development Renal ven : "laor ( 
Right A d Vein - Denived from Right nas 


masnephric vain 
Lott Renal væn - Derived and 


Anattomacic hohacon a lol + t. 


t Persistent left 
sacrocardinal vein 


Development ot Supro.venal vän and gonadal Vain : m Votes od Pe 
Right Cranial p tomda V2in . 
Forms tight Suprarenal vein — Drains into ‘Ive 
Right "m. Subcaxdinal vain 
Forms Right al Vain — Drains into Tuc. 
lalt cranial Sabot inal Vein 


l| roms lolt Amel Vain — Drains into lali tenal vain 
lalt caudal Subcandinal Vain 
4 


Forms lalt gonadal van —> Drains into Lt tenal vein 


BRANCHIAL (PHARYNGEAL) 
ARCH ARTERIES 












AcrHc Sac: Cranial most post of 
Truncus antaniosus Rt dorset —— L euersarpnental a 
iste, and Arch axiteni es dis ist cervical 


| L__s stapediel antou 
-Famnant martillayy anton, 






Pp 
> 


A 
Jr 

= 

C 

S 

n 

> 


n 









-9 £l Pch atoy - In Continuum 
with oAtandina aorta 

- bħ anth anteow ^ In ltontinuum 

with pulmonary trunk ADULT FORM d 


E sternal | 





Carotid aa ha 
inhera - Li. vertebral a 


— Miwrtibedul Bracrvocephabc ð 


Arch aorta: 
> Jolt horn of Aortic sac + Common To 
p ath Arch anteny + cerca : — Ductus reos 
dorsal aorta (Caudal pos)... — Rm > \ < l rmm 
> corrasponding (8) dorsal | F -SW m: 


artenosum 
Descending 
aora 


Iri. thoricic a 
LI. puimonary 
a 


Disappaan sey 


Double asrtic anch: m m 
Dul to pensistena oth (R) « © pont 
dorsal anrta. x - x 3 


= Intarcosial an 





* (D) Brachiowuphalic Trunk > Right horn St Aortic Sac 
* Common carotid antony — Proximal port of ard auh antony 
« Extennal canoHd antou —> Canotid bud formed on srd anth antenu 


e Intennal contd artery > Distal Pank of 3d Arch antou. = | 
li me 7900 Holepeadiacom 
Cranial pant of Dorsal aprta 
Development of  Subdawian antony : 
Subliawian antou — ® 4tauh antoy 
ug 


(Ry dorsal asrto. Cranial 4o ath coxvicall 
intensegmental axtoxu 
-+ 


® 3'^ cenvical intensegmental osten 
4th anch ari tary forms — À sida -@® ios axttaxtu 3 
© side - Arch of axsvta. 
G) subcdasian ox ut exu — (D 3'^ cowicel intensagmental antony 


Abnormal R) Subdavian Y d 
© 4th on onte , 9 sal aorta cranial to 4th convical 
in segman nt axtouj -> aisappeasis 
- (R) 3 fh inel dunt ental antou (R) dorsal arcta. 
Caudal to 4th Convical infensegmental ‘anteny —> Ponsist 
agio. lusoria dua to compression” of OA Sp hasrus 


den e e um 


[E i | 





Daw alopment ot Pulmusnasu, antery and duckus antanosus: 


Pulmon antany — Proxima} Part bh and ante 
Dudus "land 2 Distal part of 7 bh anth rM 
Connack pulmomany astu to auh s] acta. 
closes immodiokela alten birth $ | 
Pensists in PDA (Patent Ductus onteuesus) 
Awanoltic heant disease 
LA «— — Lungs | 
3 N Civeulatum 
| PA oxygenated 
| pP blood 
Ly ————> Aorta j 


Fetal circulation 





@ ced me 
vafa vain : 
M E 





Common iliac < | 
DV = Ductus Venpsus ea: en 
Fo = Framan ovale 
Changes in fetal Civentaktiin alken bwlh - 
Socclaston umbilical antevy ( Physiotogical | closure — after bi th 
| Anatomica) closure - 2-3 month) 
| 3 Proximal paak — —— from Supotiov v2sical anteny 
m Distal pant — —À {rom medial umbilical ligament 
Ocdusion st umbilical vein ¢ Ductus Vonotus 
Shntly alten ocelusion sj umbilical ottoy = 
umbilical vein — Ligamontum tares Hevakis 
Ductus yYanesus — Ligamentum Yorn sum 
Occlusion sf Ductus Artotiosus 
Cehysictogical closure - immadiakly alex birth 
forms Anatomical elotune - 1-3 months | 
Ligamentum | fat o»tioiuum 
cedat irn of foramen ovale > Durto 7 pressure 
| n loft atrium 
Probe patan foramen ovale — 
20/. population: Pensistanu of gap bekweon 
Septum 


| 


Limbus fossa 
ovalis 


£ Sophum primum 


Fossa ovalis 


DEVELOPMENT OF FOREGUT B Jule 
Daalopment of foregut : 


Gut epithelium donived frm + Endodanm 
op yolk Sack 






umbilical vitello intestnal duck 
tord 





Contents of umbilical cord: 
Vitellointestinal duct 
Allantois | l 
Loft umbilical vein 
A EO umbilical anton 
Whanion's jally 


Greater splanchnic 
nanye LTs -Ta ) 


>up 40 franeyonse | Superior — lessen splanchnic 
colon Right 2J,xd matentanic mave Tio Ty 
| anto Coma 


l Tnf. masentenic loast gplanchnic 
Hind gut ll anal canal antou Cima) (2x2. Cta) 
lumban splanthnic 
nanya (Li7L9) 


Pain Pibens ang. Cannied by Sympathakic Fibong only 
Umbilicus — 
Level of L3-4 
Dormakome : To > In appendiats veloued Pain in umbilical 
arna. 


Fonatumpathakic Supply - ~, | 
arapal; > Vaga. acd 88 Hoteypeadia.com 
Midguk > Vagus nowe 
Hind gut —> pelvic qum nare, ($2,314) 


“only Splanchnic nove. te Caw Panatumpathelic fibon ” 
Development of foregut: 


À- Respivatery divent’ulum 
B. Hepatic bud 
C- ventral Panowahe bud 


p. Dorsal pantoalic bud | B 
Respiratory piverttiulum: D 
Protimal pant — lawyngotrarchoal = 
gom 
Distal Patt —» bronchial $ Lung bud 
-Dawolopmant of esop I Splitting of foregut into esophagus and trachea 
Trathzo- &&ophoagal Septum: Sepanates Mc. s 


trothaa € £xepha gi 
Ventral pant - trachea, we 
Dorsal pant - Hophagus 


Anomalias : 
-Esophaggal akresia: Traino- esophageal |» M Fors 
"capture dividas Postoniorly | Tracheo-esophageal ridges: longitudinal ridges that 
| L 


eventually fuse to separate trachea from esophagus 









poly hy diramnins udi commen 
-lusasian an canonp any A | 
Abnormal (&) Subdauan | - vi à pel SUBCL AVIAN 





antay ae behind emophagus 
Compt ess 24 esophagus 


Y LUSORIAN ART 





TRACHEA f 





:poxelopmont of Stomach: 


Stomath > Rotates 2times Celok wise divectim) 
- It RohalHion - clockwise divecion 
-Nenhcal axis 
Antenior borden becomes —» (R) bordan 
lagen Convahou 
Postenisy bordari bakomes > (D) berdan 
Grreaten Cunvakunc 


I~ pescenowa 
AGATA 





^ (D v on D bardan — Supeilical > Ant. vagal trunk 
S Vah —> Dep plane "era A Post Spal Teun 
- 9°4 petalis - clockwise diveckion 
| - Antenopostaniny awis 
Candiac end > © sila. 
pyloric ond > (&) sida 


CCRE ace choy 





Masogastsium : . 
einn i ventral mesogashium | 
leise omentum > Denived from dorsal pant of ventral mesogastrium 


Hapatog astric 
[— hepato dandanal 


Falci[erm ligament > Dartived Jis ventral pant of Ventral maxogatkeium 


coronary ligamont Triangulan ligarnant 
Dortivalyas ot dorsal masogattrium: 


Giastrosplenic ligamont ! 
loinoYenal ligamont le Ra 
Grreaten omentum Sonnet 


db Pope Papa aor; 


task phrenic hgamont 


Huporhopic puloric Stenosis: 
JF LAM &xlaxnnuA In pyloric. Tagion 


> "pates 


Pyloric stenosis 
- Palpable mass ak costal mangn 
- pvojaskla. Non biliows vomiting 


immmadiataly after feeding 








Dexelopmant of lesser sac: 
_ > 


Clockwise 


— 





—— : . 
A-stomach , &- ventral mesogastrium, C-Dorsal maogashium 
D- Liven, E- spleen, F-liven, G- Stomach ; H-Splean, L- leanotenal Ngamant 
J- Jashosplenic ligament, R- lesson omentum 


lason sat- Spaw formed behind the shath due to clockwise 
Yotakion of Stomach 

"Splan is Projecting into greaten Sac” 
Epiploic foramen dy: 

Connat greaten CD) f» lessen Sac Cc) 

Boundan i 2s: 

Anteniorly - ® frea manyin 

lessen cmontum C8) 

Poctoniovly- — Tnfoxii&r vena Cava. 

Abo  - Caudata lobe st lives 

Below iff pant of duodenum 








Hepakic bud: 
-Formed in foregut tube 
- Forms Pountwyma of liven ¢% 
bili osu, System 


Liven alsodaniyed fom 
Septum transvensum 
4 


- Connative tissue of liven 
- Capsule. 
in oe 
- feu | 
Dasdopianhd ot fan oto 
-Duodenum rotates to Q) sida € 
forms "c ' shaped loop , due. to this 
Ventral bud moves dorsalk 
£ lie below the dorsal a 
- vanta] bud will form lower pant 
o head of Panciwas § uncinata proms 
Yamainina Past if [mod lm Areal bid 





pancreas 





Duct of Pangas: | 
-Dorsal bud = Dorsal duct G main panowakic duck = Distal post of 
-Ventral bud = Ventral duct J dorsal duct + ventral duck 


Main Panvwotic duct joins with common bile duk and forms 

Ampulla of vatan > Opens into maor duedonal Papilla 

Accessory panu@alic duct > proximal pant of dorsal bud open into 
minor duodenal papillae 


Fanweakc divisum: 
Mie anomaly in development of Panuuas 
ventral € dorsal dwk Tomain Separated 
Dorsal dud — * minor ducdanal papilla 
in 


Pancreas ^. — 
divisum 











ventral duk —2 major duodenal papilla 


88 


i 


Annulon panowas: 
Form a xin wound duodanum dua. to 
Bilobed ventral bud 
XTay: Annulan panuzas Cone lobe migrates 
along tha usual pathway & othon ‘ihe. 
migrates in opposite divecton) 
4 


loss sý Continuity of duodenum 
“ re P bubble de " y 


Dorelopment ct duodenum : 


* upto 2d pant of duodenum > for — celiac trunk 
Carn po : ^b an 1 T" i 
e Rost uodonum — midau} — -moaelric ant 
pem tee rotates am 


* due to rotation of Stemauh to Tight 
e mgsoduodenum - extends from duodenum P 
+o nm Abdoman wall o 
S 
t 


Tt disappeans latan 
b 


Duodenum beusmes Yehoponitmaal 
[erccant the protimal part - intra ponietal] 
-proximal pont of duodenum > 
Hepalo duodenal pant of laser omentum 





CORE BP 


DEVELOPMENT OF MtD&UT "Jb 


Dewvalopment 45, -—À 
Enom 2"4 duodenum to transvense colon at the junction 


of tight old ai lalt yard 
Componants of mid guk ` 





Supeniot mesentenic antou dividas : 


Mi 
| 
Pre-antonial Segment Fost — Segmont 
4 
"Duoderuum 7 Ca. uum 
- Jejunuum - Appendix 
- Tle - Astondina, Colon 


- Transvanse colon 
mo hetnia. : 


hires contents harniaka into yolksac ‘through vitello intestinal 
CviD) 
Tn 27. Population i vip + meckals divettieulum 


Meckel 5 diverliculum Vitel ing ot Vitelline es 


Umbilicus-3 ` JE | 





Vitelline fodit Vitelline ligaments 
Rule of 2: 
Sean in 2't. of Populakion 


9 «nth lon 
2 Peak disant from 3loocaecal valve, 
Locaion — Anh mgentotic 
bordart of Ileum 





vitelling Cust: 


Ends — Fibvous Cord - Notespeadic.com 
Conto — Cyst 
Vitelline fistula: | 
Posi sistenco, s entra vitelloiwwtestinal duck 


tommuunicake between umbilicus and intestine 
faecal discharge at umbilicus 
Rotation ej MID Gur: ae 
Reduction of phystotogical hania. — i10 werk 
midgut totates 2 tinws — AÒ couten clockwise divockipn 
[tetal 240°] 
First 90° antidock wise rotation — Right side: Pre antexial segment 
t Side : post antenial segment 
- Pau, antenial mant > Elongates -> Entens abdominal cavity and 
copier lett side via -> Seumd qo” antilock wise xotalien | 
- Post ontonial Segmont > Entens abdominal cavity via - last qÒ 
antilock wise xotaklien 
WLM A 








SMA- Superior mesenteric anto 


Caguum located in Right uppen quadrant 
below liven > Desunds down > 
Right ‘iliac fossa 


Rotational anomalies of midgut : 
I. Non ‘totation: | l 
only first qo’ anti-clockwise vorakion Present 
lange intestine — lelt sida ine 
Smalk intestine - Right sida 


2. Mixed yotation: 
First two 90 ant clockwise 
YotaH on > Normal 
Last 90° xoFahon > Absent 
Feolwtos : 
l- Subpylovic Ca2eunm 
2. Ladds band Cexkendina, Fam 
Cageum - Postenisy abdominal wall 
. > Duedanal, obshuchon 








3. 'Reuense, YotaHon : 
First votahon > clock wise direction 
Featunas : 
Supenior masentenic antan 
Compressing Transvanse Ben 








Omphaloclea vs Giastvoschisis 
|. Gnasboschisis 
e Hania at tha Site of 
|v sion of right 
umbilical vein 
eSac present. umbilical 
Cd posiion > normal 
e Livan, itasha Cor wd sonly intoshno. > Remains 
pes temains outsi outside abdomen 
the abdomen in a Sac e mic featuxe ; Intestinal 
Obstruction 
e Ascociated with othan |eNok associated with 


DEVELOPMENT OF HIND GUT 
— 9 Ridnoy : EC IL — 


-Formation — 4'^ wek 
- Funckion > Intenim kidney 
- Disappean > End of 4th wek 
Mexongphros : 
- Formation + End st 4th weak 
- Fundicn > Interim kidney 
-Disappeox > End of 2^4 month 
Mekonoph'tos : 
-Fermatiom | — S" wak 
- Słants functioning — 34 month 
- Forms : Excnetory pant of Kidney 
- COmponants : 
* Bowman's capsula , PCT, DCT, Henle's loop 
‘ Connatting Tubulo. [tonnet DCT > 
collacking duck | 
Uratonic "a bd. dii 
-Denived from > Mmetmaphric dud 
- Forms : collecting fant k Kidney 
- Components: — 
* Collating dusts, Renal Calyx, Ranal pelvis 
E UsolQn 


nen. v A : 

mje deuelopment: anomal, y m kidney 

Lowe» poles of Kidney fuse X 
Infoniory mesantonic antony 










> prewants akcan of lor 
Horse shoe, Shaped ki nod A ede anteny 
i cloaca, 
Allantois 


Vy, 


ME. vesical pant dis 


—L unoliveal pant ) uafral canal 


= palite d definitive 
a oe ik 
Pallic posit | wrogenital Sinus 

wxovécka] septum 


Hind gut diventudum > Allantois 


Primitive 
tau 
Sinus 






Primikve echum 
uvovecFal Septum 
Primitive wuogen ad 


Unptectal septum divides . Sinus 
P elata. cloacal mambrane 
Dovsal Ventral 
Xs erlum : Fal 
Primite Tee urogoriital Sirus 
Cloaral membrane- 
V V 
Anal membrane | Utegeriital membrane 
e Primitive rectum Loring - 
- Rectum 
- Anal canal up to pectinala lino. 
e Anal membrane : 
- Loca 4 junction of hindguk £ Proctodaaum 
Disappean —» qh week primitive wrtogenitaf sinus 
vesicourrthral canal, Dekinitive unogenital Sinus 
Min part md pont Pelvic pant phallic pant 


Development Of bladdon , Rockum and anol canal: 
Bladdan - 


Endodanmal mo 
Tri bladda: 
mn 


mesodextmal origin 
i formad 
Due to absorption ot 
mossnephric duck 
- Rltantois forms HORA MNA 
ax Oh tha blac 1o 
Te unam 
- patent unachus > wiachus Fistula vaida pant Of 
L Viti ual Henn) Canal 


Bladdoy 








Finding : wring ak umbilicus 
Donived from -> Hind gut + Cloaca Cprimitive makum) 


Anal canal : 
Derived fom — Primitive tectum Celoaca’) [Endodosm] 


+ 
Proedodoum [Edodaim | = 


Davalopment of unathra: 
Development of male uneltrra,: 





membanous | Pelvic part st 


Ung fera. usto gari ko. sind 
"o Penile phallic Pant of Worogeriitra 
| mM uxtolthra. Sirus 





* Prostatic urethra upto opening of ejaulatory duck -> Danived 
from : unathral pant of vestcoundthral Canal 
e pelvic pant of urogenital Sinug 
DexivoHveA — mambrancuz wn 
Pant ot Prostatic usakhra. 
* Ponle wuthra | 
Toxived from — Phallic past ok wstogenital sinus 


Devdlopmont ok femala uxolhwa : 
*Detived fom: | 
unakhral pant e vexicounskireal canal @ 
Pelvic pont of Adfinitive unogenital Sinus 
e phallic pant of urogenital sinus forms > Vartibulo 


P lanea 


"DEVELOPMENT OF GIONADS 


Devalopmant ada: 
Taimed d Qe " 


wwen tal vidae. 


Naphogenic cord Genital vidge 
i — l 
Forms : G) kidna 
© Macri duck dut um female. 
dunes da Tesks Ova» 


- Genotype CXX xy) datenmined at —> Fontilization 
- Phanotypic differentiation — qth weak | 
upto bih wook > Xndiffenent aonad 
4\wook — Testis dovelsp 
ih weak — ov. dass als 
n wok —» Fem entennal genitalia 
i^uook -> Malo. extennal genitalia 
Deuolop ment male genital System: 
e i a. ning factor 
CSRy gona] skmul 





se toli calls Loydig cells 
inhibin g Fia. 14.14: Elements frm hich gona 
Jauer 


Gjoxrmimal Mind proli fexoXoA 


nam 
medullary Cards 
canali za. No canalize 
i V 


Sarninvvorous -Sontoli calls 


D Genital ridge 
2) Genital 
Tuborclo. 
2) Gronital scrotum 
epididymis, Sannin 
Vesicles ea 
dutt , 1x 
epid; danis 5 
A diz A OHS , 
Sota NA 
Abannant tabu iy 
FRenent tubules 


penclopwank + femalo. genital System: 


va 
( fNS 
Fanamesoephric duct 
unfused Pant as Poste 
ides tube. e uou 5 
upper; past 


clitoris 
labia may Sra 


ix st OVOTLY 
annes duck 


Ap 


Fallispian tube , udonus 


vagina. 
Epoophoron, 


Mesonephric ducts-remnants in FEMALE 





Paroophoron 


== Epoophoron 





A: Female 


ipa pant ot fonamaronaphive 
-Fallspian tube 


. ome: duck 


ukenovaginal Canal 


unolenic bud 
urogenital Simus 


> V » 


? Joan 1 dprd > ukeeov nal canal Cmesodorm % Ponamesmmaphric duu 
2. lowa ard + sende in Sinus [endodanm | ) 


Descant ot teatis : 





Giubernaculum : 
-Extend from lower pole of testis to scrotum 
- Upper 2nd altathad to Jubii casity and meacnophric dutt 
Relative — of Qubernaculum « 


Testis, poxitenoal Caxiky , massuapwmric. dut —> Dastands irto Sovotum 
i 
Penitmeal Cawity dekathas from Fubennaulum 
Forms 


Tanica vaginalis 
Chronolo ok deseant: 
i" Ea 
Testis located m dorsal 
body wall in lumban Tegion 


| 


gd month 
riis reahgs iliac fossa 


qth month | 
Dep inguinal ring * Gtubosinaudurn in female. 
Protimal pont Distal pant 
ath month i Ni i 
Inguinal Canad ees $ Round ligamant 


ov avuy of utows 





ath maf. [orak birth] 


DEVELOPMENT OF CNS i Jupe 
Naunulakion : Neuve plat denn 
Process of rot of Newral tube 7 
Oces in SÀ uj | 







otek (> somites 
Grives Signal to Eckodaxm Endodsnm 
| { Notothord 
Fermé a. waunal plas. nana nat lls 


4 re 
[Nee Ectodonm — —] He alim st 
Sunfaw ectodosmn N2uxo ackodanm ( Nemal akodonm 


l end groove. 





Nevaal 9 Thm iub: 
" v Nawtal tube. Q-» Notocherd 
aunal Cras | 
2° mesenchyme 4 surla 2ckod sm 
4th gom tau e nim weal crak calla 
iE — — Nos F E. 
iat ai aloe * d Sanmo 
an ae eem 
Surtounds both nauna) +— cud 
jubo and Notochord s dlaxokema. 


fermi; distal :vanivel 
and lateral somites 


* Namal tube formation initially Ocruxs in. Cenvical region 
uppar and lower end of nounal tube is Communicating with the 
Amniotic Cavity 4Wwough antotisr and posterior neuxo Cor’) 
cranial - Caudal mounoporo. — | 


Cranial Nounopore closes by 25!h 7 [as ^ das 
Caudal AN closes by ane a) 


wari NOUWLOp oO . Neural tube. | > namal tube 


falute of closure ayes 
thd 
o 


eram rA 





ner: newwopore aep P ET? 





e Remnant Cranial nounopore — Lamina torminalis È | 
e Romnant 1 i Caudal nouxopore — bos d Ventride 98 elogia co 
e Nawtal tube dale. ang duo. to ge a folic acid. So, 

iS utar 1s FS kry — Fist Arimestoen as neunal 

is 4osmed 


Development of brain and L nel rd : 











è aoe Pant > Prosencephalien 
A Bran -> mesencephalen Y Primasy 
: VO dos 
-> Rhombenaphalan 
iss PE Lecsnens 
| caudal part 
V 
Spinal usd 
Telan tephalon 
primary vesicles T j Proseneephalon 
Diencephalon «— 
Seus maenupmalm ~_ 
vesidos "i n end 
M ekontophalon 
P T. Rhombencephalen 
Mu alencephalon <— 
Cranial xing 6b Neural tube 
Primas Vides . 
| ne 
'osentaph als mesencaphalon 
poe? J | Rhombencaphalem 
* Mid brain lp vnde: myeloncaphalsn 
Telencephalon Dientophalon «Pons and A 
AM Top ron * medulla, 
Conebral tortor. Thalamus 
Corpus Shriatum Hypothalamus 
meta thalamus 
Subthalamus 
Epithalamus 





Pans nowosa. 
OpHc stalk ———. 





l - Votes pad COM 


Coues inside brain 





| [venhridoe ) 
Teloncaph alm maenapholon meten and 
LP Dioncaphalen myeloncaphalon 
Tm vendida, i Man li 
ard yontride. Aquiduik st 4th vant do, 
Sylvius 


Note. 
corpus Striatum - Teloncphalon 
Substantia. Nigra. - matencapholion | midbrain 


Sub thalamus - Dientaphalon 
Medi al and pesi grricdate. bodies > moXo-thalamus, —> Diencaphalon 


ind 1n -> Ep 


alamus -> Diencaph 






Craniorachischisis: 
Senoie form of Neural 
tube. defect 





Cranorac ni ischisis- 


FUNCTIONAL CoLUMNS OF CRANIAL NERVE NUCLET 
— > fostaniev > Alan plaih 
- Cantly | [sensory | 


, Antatisy + Batal plal 
[Motor] 


AW the motor ; Components ane derived from the basal plate 
eg. Hypogtossal Nudous CAIMS$ pau) 


All tha Sensory Components ana doxiwod | tho alan plate 
2. vestibulo» Scns CAMS S P&T) al E 
So nan E Mele 


Functional columns 


Effonont ARRonant 
Grenenal somahe genant Gienerial Somatic nt 
Special visceral t Special ‘yiseanal t 
Crensstal visconal enn Cuneo visual t 
Special somatic ant 
a.Grenoral Somatic eHenont : 
EPfetont - molsv 
p msia danived fern somites 
occipital comtes pre occipital Somites 
L | 
Muses of Tongue - Extra owlan musdas 
ath cranial nawe Cen) - ailib CN'S 


* 3:416 and I2 cranial nenve Nuda -> Gunma) Somatic Efenant 


b. Special visanal EPenont: 
Coxnie& motse [bens fo phayngeal anth deniwakives 
T -mandibulax  nonve. > motor nut ph nowe 
I ~ r = e -» motsr vudaus 6th nave 
Th - Gilosse n naive, (a = 
W- superior lexujfgeal. nenve (toh) | Nudous ambiguous 
TD — Ruwat lanyngeal nose Cioh) > 


Nucleus Ambiguus — lontain’s qlo Cranial nowe nudo: > 4 to, 


C. Gensnal  viscotal Effenent: 
Ponasympalhetic. column - Camnies  Saotkomoeker fibens 
-— ] Submandibulan , Suo lingual , laesi mol, nasal ¢ palatal 


mold glands: | 
ag nutlous ath none, relay m OTIC ganglion — Panoh d gland 
(in Pons" 
qin nuwe - pra ganglionic Panasympathatic — oc ganglion — parotid fixes 
Submandikulan and Sublingual glands: 
Supenior Salivatory —Ih uve , «ola, in a danti 


Nudaus Cin pons) 
Submandibulan § Sublingual 
glands 


Lawiimal ı Nagal , Palatal glands: = Vlotespaedicicom 
Lacrimatory nuclous | 
[caudal part of supir AWW, prorysopalakine —5. Lauimal , Nasal, 
Soalivaloru adi] dong on palakol glands 
7^ naive Cannios preganglionic Palasympathatic fibens 
Edinger wartphal Nudous _3°4 nowe, cios) gangin —> Sphincion pupillae 
and cilianis musdgs 
Dorsal nulou yo - panasympakhekie nudeus for vagus none CX 
Pana. cempa ah hil. Manca genanal viseestal b e d d 
Attenent columns: 


Special viscbial Afenont (svA) | mudous troukus Solitorius 
Gienoxal Visconal Affenant (GN) _ [Gunenal+ Tasta sensation] 
Special wisexal  A-ffencnt: 
Anbedmr ard Am a { "Pw 
PostoioY yard ot ton - qah nawe oAte. Path NANNES 
Posianior ret D of S maun. - [oh nave 3 
Crenaral Somatic AMenont: (GisA) 
Gensial sensations dom the boc 
Mesentophalic — nuudous 
chick Sensory "Tuidous Trigeminal nane 


— 4th nuwe 


Spinal nulous 
Tri geminal nudous 


Locakion 
Mesenaphalic nucleus Midbrain [for proprioception] 
chief Sensory nuclows Pons 
Spinal nucleus Medulla, Spinal «rd 
. upto Cul 
Total ruumbün of trigeminal Nudai - 4 
-3 in Gs 
4 al E: G J -A in SVE 
Special Somatic Afjenent: [55A] 
pente fua clou, 


* cothlaan  nuug9gus 





HISTOLOGY 
Epithalium : 
t. Simple epi thelium 
unilayen 
Simple Squamous 
i) Simpla Cubbidal 
ii) Simpla columnan 
2compound epitholium 
many layans (shaki fied) 
Stak F ed idal 
i)straH fied columnan 
Simplo squamous epiihalium: 
Breadth > lan 
eg, Maemonfic 3B A “ exchange fundin” 
B -Blood vessef 
b. a d ulo. 
A- Alweot? T 
Simple. ey ey gal 
lan n= Br 
Reon Naela A 
€. T-0-K . 
Thyrot icles 
Gi&nmitnal apithalium of Ovary 


Tubul kid i ak, GRAM 
Simple. ctumnan Bas altos pvo 
SOT NOE 


3. Transitimal epithelium. 








aked nudos | 
^d Stomach, langa intestine , uerus "Su | fun apm columnar epithelium 
Note: Sunface profection’s : Cilia/miuwvillt (Brash bordart) olun 
^ Surfaca anga 
i) mlexwovillà 
Simpa Columna. with miovill® 


24. Smal intestine — 
Coli bladdon - Simple eslumnon with mienovillt 


i) Cilia: 
oO mokia Shui. 
Stmplo. Gslumnon with cilia. 
ea- Follspian tube 
Eusthackhivan +ube 
midd ean 
Vlentyrelax oh brain 














Simple epithelium 
- Nuiew arranged in Vanioug layers 
Seen m haha, bronchus 









Apical — Squamous 

Pwent m > uS, lips 'ton aua. 
Tonsil, eophe ug, Vagina , Vi 

> Baxi 









| ri I ; i PEE D VL 
d £ ae if i = F F. LAIT ER. "a i ! j Fi X un m ET Fra." = 
Wil LEA L g LA La f Li i o | e $ l Las | P i Od un pj - 
- : 


Sean in 





This & linad strait fFrod 
Columnan Gx) p shad pred 


Columnan epi Hall fum 





able t» — a 
Qno 


Saan in unina Syskem > 
unothal ium 








iu) Apical > Squamous Apical — umbrella. 
Plot nudus Shaped calls 





IJ) Deamosomas —absent Present 








— — Simple S4 Uam our, 


Alferent artenole a — | flerent artenole 
| " | zi —s Dod DET Prox Proximal eri " jo 
Glomerulus « : - canabail dub j E Simple ab dal un th 
Bowman's tubule NI Aly 
_capsule mitovi 
. Prime imal 


-+ Collecting duct Thi ck asandir yes P 


onvoluted 4*7 


tubule lfmb - Simple Cuboidal 
PCT Thin se y * 
dextoridifa limb-Simpla Squamous 
with microvilli 
Henle's loop — both Simple SQuamous a 
Cubof 
Colleetiig diut - Simpla Gubsidal f, 


Different parts of the nephron Simpla Cstuumnan 


Henle's loop +- 


æ+ Direction of filtrate 


an tube. 
Ceiliated colsum nay) 


Endo cave Csimels calumnon’) 


. E Ecto Cani x. Str- Squamous 
3 a nm- Manic nid epx. 








| o 2 gus Vulaonis : 

Psuent banion of Auto antibodies against caktu m's 
aeria 3 — wu to anothas : 

Link =a Sat nt cut dap blw ' Q auta | 
Calls Dadis 4 QA Singo un Acton folenHal, organs faming trough 
Macula adhsnant - i a a] ona cau to Gnothan 

link - inlenmadfata, f¥lamants Tntencalated dise : Ccandiac mus la) 
Codhaning a adlusent molasses Contan: Giap Junh, ZemuLa. adtungng 


Zornula adhanang - link - adn mata adhana 





Gilanda - epttfalfum with foes Jnd T 


Formation of — from ins: aw 


Tava single Inte Csnnahve A esuo. 


T" | 2 Pants Forms à Pants 
' Psuxtiim al distal 





— distal tL 
t disappeau sists 
"urat akum (Enoch nz c) Endoenna 
Duct - Duck | 
Reales C2 MLR Raala hormones 
| dived to the blood 
Eanna glanda Stream 
tel? mul H coll dco 
Gioblat coll 
— Exoaystosis | 





- muun sunek 
H&E stai - Pale 





Based on & Pant » glands 03: St 


Tubulo Acinax Alveston simplo tubuan — Siweaulud ^ Simple brands 
| Snakea pw tubular 
tubular acinar alveolar Glands SabactepuA Cy S 









Mucous Serous Maed 


O Seunelsr CoU — Pyras inal S és AN am | í ~a 
© apta]. easinaphilia. Sos WP VES 
D uman - 4 siza CE 








> soorlery colls - Caboi dal 
Coluumnan 
> muh Seowhon 
2 Flattenod nucleus - 
Base of, sland 
> H6 E Slain - Palo 





Sous gland — fanotid gland 
ums Sand - Sublingual 
Mfi»ad gland - Sub mandi balan 












- gtosis granulis 
- Jn coli ane l {t 
o9. ~~ 9. 
1 M - Mamme 
i gloria A - Pala. atypical 
P -Pubis Swank glanda 











Function of Connotve Hit 

O hold tha Shrucdune ae 

(2 Support te the Struckwieg 
Gnnahve Hssuc 


pesa] Comnachve 


Hssua 











long +1 bois 
Rand fa bundla - Straight / 
wavy mannan 
Staining Propantias: 
White - nakad Qus. 
light Pink — H&E stain 
Special Stasn's : 
masons trichrome — Blue, 
Van Giieson's - fnt 


Silvan aas rdi Brown 


Type of collagen 2: 
* ~ one, i PN Tandon ‘s , Q4poiustoSi6 , Toscfa. Fixe 





F å - alina- OlasHe Can il | 
P 5 Ra culan i ibus - lympho Nn d organs Cexmpt Thymus) 
Type 4 - lons capsula & Basoment membrane 







[bon 's 

No- omnc in bundie25 

Slut thin (bons 

Branch - ana&FamosQ, - foMculum - nakuork, 
H 24 à 

Ae p^ C love) 


WEL. erin - B lodu 













Sem: Not w manngs . Ligamantum flavum 201 Nov AUMS 
Short § thin Dey. 4 à t 
Special Stain‘s : 

orcain Stain 

== »> ` 2 

> Jjnhinsic Component of, Connalive "issue. | 
- E -und — aS — 
To celis maen | ( 

— -h rol ate 


aAa, Maskcalls , lymphocyte : 


w, exfnephil 







=] 
DOM E Jm 
5 B o mi 
Tr "a 






- numgsupus In. number - Aggreg oum of fat cells wo ie fe t 
- Froducas collagen bms — - E qure Of fat -Ocupy enve Coll 
- also callod a4 ralfulowte — - X / Sanzena. Solvent 's 
Produ nekculan Ífbens d?sssiwes Lak in tho coll - Erphy coll 
- Found tose to Collagen fou - Nud2u& pusuhed to pori phary 
_ 7 Flak nose oca, 


-— f immobile 


"i . 
















- Byown Coloun > 
- MuAH loculay -fat occurs in tha 


form muukiple. dnoplats 
-Nutlaus - Contral a e 


Fiban ana. 
ayran m Y92ul a5 
i O 
23. A- Mpsnaustosi.5 
L- Ligament 
T - Tendon i5 


Cantilage-> special typo tonnadive Hegua 
* calls (pH. * 
* mahi — Efbars ; Gnnakve Hssuc 


- chandnocstes angad in groups 


- Matrix - Sh : 
Rebros vic d the fibte u Same ag that 
Ground Substance 
- ype T collagen It bens 
- Pantchondnium G) 
Llayen - cuter [f besus layer | | 
Innen Chondoxoaeníc. e» 
9 Inhibiter's availablo. f Earn ger ori) 
- Antcula» conhilage, 
C - ctal canti lage 
E- Ep? physeal Cant lage 
E - Embryonic cantil ap. 
R - Reaviratoru Cantildaz 























Ta "m a" 2 < - 

m Eee F im. A | AOD -— 
F IE OLA CantTitcc c . 

J n m | — b m 1 " P amm J 


cs aptata Chondrocytog -Chsndwoejt, amanged | E 
Steal Oran " m H JUoUJ$ Cx D^ 

AH EE — Matyi -alasfe - matrix - namesusv t suite Se 

MEX S fbe visible Co bundle E 

| : usin | Speda] - luper coll Yd o Ls 
p ~ Vy Steh - penfchondsitum — 
- Type TT collagen frbenrs absent 
- "pentchemáxitum - Present Mnemonic MAGL m U ee | 

. Mnemonic EEE F 3 M - manisct - [9r eir i 

E - Eustachian tube, A - Articulan disc. 

E - Epialottts Gi - Silenctd labium 

h - Eon lobo. j I -Inletwüntebva| disc 

peat. tyno 

Cornfe P. 

Cuneiform 








—_— 


— . d 








Masoww Cavity &% Spaus in 
Cancollsus Boro Klad with 


Rona Manns 













O Osteogenic 03entot Coll - Uld NA nae - 


Osteoblast 
(3 Osteoblast : 









Canal eul? : 
- Forma Lacuna , Canal ted! > 
duxtived ftom osteogenic. anfsas from various directum’s 
Progenitor coll = | - ng, canolfeul? i twin Zoints 
Bona. forming Calls with offen Canalful? of the 
Forma bme matrix | naigh oun | lamunan- 

(3) Osteocytes - = Contains proces from the 
call, of mature bono, ads  osdebeuto. 
located m lacuna patois OD dOcteoblast: 

Numerous Canalicul? a Bw fescybs Ha bene 
Con be located en UMS 








"UYganic constituent’s —— | Znogjaric, OsnsHituent's 


"Danse. bundle Cola. [bans Calum hyde tyapah't 
"seda wd Pe m aH Q. 
ones , Osteeid E = nt Subsianw 
O lan 





Bone- : 
lamallaa - 
lama Euan hag 
lacunad. € Conde | 
lamella - asteon 


layons ‘lanadlad, Y 
lamolLus - thm bony pi 


vie a & Col em 
dopositad V he amun 












Có aan ae. in 
loh ada Concontilc vi Via 
Spaa bjw lamalar 5 contens Ha Riri re | 


lacunar 


~ Haweisian 
System - Absant 
- Bona & arran: 
(n tha form 
‘traheession. 
Present in the Cancelious (Spongy) Bone (400x) 
Intern trabeulan 
Sme 
Osteotytes — Sean m ta lacunaa 
lacunae - Sean e tabeulaa | pation of i. A 
mo» ms trobaculag > uum su GU auvangemant tam 
ii- dd & Osten elast Consisteng, ae ivory like 


aasian Canal Canalleuli 
Blood vitiis § Newer fas through 
Hawengian Canal 
. Osteen > Hayersian Canal+ lamolllus 
. Yotkmam's Canal > Canal which connet 
4 how2nsian Canal with the othan 


oy with bona maniow 





made, sj muyoqia ~ algatada: fancier clivesteis -$ musda fiber” 
musdo fibang ona enclosed connetive tissua 
Conneve +tissua > provides pamage for blood vessels , nonvoA. 


Smooth 

i) Found m close Found m tHe hollow Found m the heont 
salokunship with visna] organs 

Skolatal System » . 
i) Predsmimant feature | No striakum's Shiakun's - Present 

- Striahon ‘s 
ti) vuna musde Tnvotua mut do, Tnduntany muste 
w) Suppliod 5. Supplied ANS Supplad by ANS 
2 bali ve M aubeot ic “PP J 

Nany cus Systam) 











Dmade of long, cylindrical Pibass 
i) Fibers -> Run paralel to eath othan 
it) Length & Diamatan— > varies from fibre to fibre. 
W Syn ca Hum -> Fotmed by fusim sk colle, 
Galsplaa mie mass umtaining 





the wal 
vi) Nudous — Flak € found m poniphony 
vii) Striakisns — On HG E (hamakoxalin € Eosin stain) 
| 





A-band T-band 
Datk band Light band 
H - band light z-bónd- Dasklmg sosu — 






band in the nhe in the (nho of WS m" 
sk A-band t-b i | E piemy gium - 
viii) Sontsmene [201b Nov Alms] >a pont & , 
myo fibril bjw 2adjacent Z bands re 
ix) Endomysium -> Covering of each mutuo fore esie 
X) Fasd > Aggvegakion kin of muda fibre | uum 
xi) Patimysium -> Covering st gach Fascia 


xii) Muscle — -> Aggregaksn of fascicles 
xii) Epimysium -> tevenimo of euh muse 
Cadiac musdo. : 
Ð fibers — Do nok sun ponolel t each othar 
ii) Fibes -> Branch % Anostamose with each othon 
iti) Nucleus -> Control, Sphoxical nudaus 
Ww) Intencalated disc ET , 
Dank Shia Ww adiarank Ccandiac te 
Made oF Manha Sendis x 
Contain Jap junikion's [transten of adhi 





potenBal from one QU te 
anotan 
No taht junckon’s [2017 Nov’ Aums] 
Smooth musdies : 
i)Smooth musdos — Prorent m the hallow 
l vistcanal organs 
i) cals —- Spindlo Shaped 


ti) Nudiau4 —> Flak, Centre, 
iv) No StviahenA 


x) Tnvbtuntosu) € Supplied by ANS 











Newum : 
Nauwm : toll body + Process 
Cell body ^j nouson ! 
contain's CG4foplasm bound by au mambiane. 
Niss| Avanules,: Intense skamma with 
basic dyes temtoxn granular” Cytoplasmic 
Newt fibans: Thread lika ~ Subsrantw 
Panmaaking the Cytoplarm 
Types: microtubulag 
Micro filaments 
Neunifes - Process of tha nowum: 
Types : Dondsulos 





Axons 
-Dendontes Axons 
Short | 
Variable thicknoss we thidmnose 
Nissl granules oxtand no extension SL Nh mio awm 
Into  dondsütes 


Axm hillouk: Nissl feen zona, enkending, 
l into The c body for a short distant 
Canuy impulsa wwands Camy impulse away from 
tha. au body the cau body 

Myelin shoal [oxmakion for peùphana) nervous System: 
che E PEN myelin — Nu formad T optanda jam 
SPM - wann ly - ahim iphonal nenveus System 

Myelin Shoolh iu d 


I. Axon invaginates into shwann call 


2. MaN : ` Sus tha anon from tha schwann cel 
3. — dion aros 





loops axeund te form multiple layais oeweund 
tha. anon. 


V 
h. Lipid, deposited in mesoxon 
V 


Forms myelin shooth s Xx 
Fach anon - Rolaked to numouus Schwann QURS — . 
Nodes of Ranie : ae i the myelin sheath, —— 
at th 


| jundum $ 2 schwann 
(QA — sag ments. 


Cenebrol Cortex, : 
Cells in Conebral cortar LL Mp 





Triangular - In shape. d Small  multipolos 


Aper : pid of, lange ala aka granular calls 
dand»ites 
Base : Origin of Axon 
Numas ous POUN anise. 
Hrroughouk tha. lenh- 
wnang with othar | 


ons of Ce mani perm CSupan (ical to dap) 





|. mo 
Hori del [ees + $ hng ceis al 
2. NR. layan T "s = 
Densely parkad usith Granulon Coll s, = Votespaedie.com 


3. External Pyramidal layon 
Small and madium Sizd Pyramidal cell, 
4. Tntannal ox 
- Heawilu myelin horizontal fibres - ouw band et Baillangan 
- Dens Packod with granular colle 
5. Intestnal pyramidal layon 
Longa, Pyramidal Colla 


6. Muttiform layer: Contain all cll, aka plesmorphic layon 
Arcangarnants | layons i  Cexolxal|l Cortex: 


pet -— motor cortex 
Pyramidal laua > 
pte TR Franulan tos 





Piu [and : - 
ug distalis / Posts oY: 
Pans dis s/ M m 





Cor ds 33 
Sinusoids, blus the cords 
Type of Col 
Chreomphil colts Chromophobe calls 
Bri pit Shanin Granulas not 
arcdulao 1 (n tu lasm foire 


a " — k Sims 
dophil¢ Basophils to omusphil coll, D 
P P ias 7m Pf ilunsalison 


Acidophils Basophils 
= radit S die p» with rie 
1409, ( Eosin e C Hematony "m 
4. Somasotrophs l. asytitotssphs ? 
- Seoti 2. Thyrotrophs 
growth homme 3. Gionadohophs 





Pans iti d a. 


dopad - 
aida, dil lad” with colloid - Ramnants of Ralkike's Pouch ii 


, malanotyte SHmulaking hormona Cmsit) 
Pons iain 


unmyelinated KNA hypothalamic nauma us 7 - 
(supra optic § raver nucleus) P lapsa on 
piturastes - aran id Sai 
Seite - and n 
Thywid and panathyroid gland 


Septum anism fom Capsula. 


Divides 


Er E 


-li li 
" reel c m filled 4 wit tolloid 


inakive State - Squamous 
Hy paniakye Skala — Columnas 
2. mnta : 
apical hitti 


Clon eran qi bodies 
h endapan MM Roki uum 
ul posta. follies 


ma a e a NT: ial e4can tvi c. 
nudaus Semata twyrocalciterin 


— pe 
4 ralio grand 


Chiak cally Oxuphil coils, 
Small and numonoug Longe and few in numbox 
Small round colle with Stain with gesin 
vesiculan rucloug . ka ensinophilic calls 
Secte Panathyroid Funchon not known 
hosmon 





Adxenal] Bland : 


> Capsule 
Adnenal gland CIE LANE r^ avion 
S (LEAR rey fasciculata 
Adnenal tortor. Aduna) medulla siat 
- Zona 1a oso, 


zona. aAciculoka, 





Ombedlta. - - Shaped colg | Calls 
Form titok cortex. Columns - 2 eol thick 
m e Forms 3lg^ i. 


Similan te fageiculako, | 
hilic aiian Less lipid Content | 
dewusnskakad | Gmtain braun pigment 


Calls : small , Potyhednal Lange» Pia 
cols with basophilic bossy 
Gytopl asm Rich m lipids 


S peuial Stains 





Adnenal madulia : 88 Votespaedia.com 
Corton: modulla - to:4 
C hrama Ms Yeation : yollsw pigment In cytoplasm adnenal modulla 
cus,  dixod in Chromium Salk souk 
- eis aka chromakkm Gus 


calls sf madulla . Post Janghame Sympathakic nve 
SsSeuuta p ee and nor- adzenaline 
APUD tem: 


Amina Precunger upkoko § Decor laHsn tom 
£ndecrma, Cella m Ha > PA aic m 


Positive Chromakhin rain 
Forms amines Vespa T by decem barakon OK Prewsisor's th circulakin 
-ak ag hermones 
CWU m APUD tem: 
i. Adano hy pophysic 
2. Neunsnt in hypothalamug 
3. C- in thyvoid 
h. Chief: QUIS in Uu void 
5- Adstanal cols 
b. Glomus Cos ma Consul body 
4. Malanocutes in Skin 
8. cls Sk Pingal gland 
q, fan produung colle in kidnoy. 


Histology : lymphatic System 


Poni 
No graphs Wiclapendont of antigenic SHmudlua 
"Po imphoid eg 


ho ud vi m Yesponse le an anHagnic Stimulus 
e. Spaan, tonal, lymyphnod ; WALT an 


Lymph noda : 
Bean -shaped Structure 
Capsule © 
Numerous ^ d lymphatics eaten 
sunga 


the Convex 
Fa peha oYonont E lymphatic vassel leawos 
mn enters Via t vessels E 
gn f joun 
Forms gubscapulan Sirus 


Numexuu£ (lovtical radial Sinus Brough oa 
lymph noda ii 


V 
sod biel — À 


i 








lympho cytes : 
pavanged aA follivies in cortez. - lymphatic. nodule 
— Ó as tsrds in modula 
Lymphalie nodulo : 
pala germinal lau e 
Thik  panip haus 





M ona Kaloulan Sepan fm Capsule 
onte» the Sp 
pes anto 
imi to Sploon (Splenic branunes ) 
Enten irae adag. (trakewlan gntenies) 


V 
Antenisla Lateng inten- trabewlan Sata 


white pulp: | ; a | 
lymphakic nodule + Ecenbically plac anton 





Shoight brantas of antaniste Cpenicillan artone] Bi 


Surrcundad by mantie lamellae $ fibroblast m 
ond Sr Lan d aka, Ellipsoid 


Distal t ollipsoid , Pomullan arta dilatas 


> Forms 
U 
Tnfiltcala Splonic tissue, 


Red pulp: Splenic +iscue infiltrated by blood Vexsel 
distal t» a "em 
“rugoids + Splonic trde of bi 
emsinusoids linad by banana- Shaped endotholio\ celle - stava alls 
Cords of bilvoth : RoHulan collagen 4 fibroblast + mavwphage 


Thymus: E 
E lobule ! 
- Outen cotex Innan medulla 
J-Numanous lymphowtes, Tepithalial retikousbes 
+ Lhasas Corpuaclsrs) « 
ssinsphilic mass 


Cdagenanaked 2 thallium’) 







Tonsil : 
only lymphoid organ linad bh 

21 ies ( svolto ub 
um 

Terisillan euet m medial Sunfata. 
arp axronged in nodules 

palo minal nho. 
Thick? pasriphesw 


Histology GIIT 
Overview of Girt histology : 
i of Gur -4 
Inside 
| — mucosa. -epithelial lagen, lamina propria & musulans inten. 
L> lip to @tephagus - Swakfiad Squamous rum kanakinizad 
Hod um 
Submuueosa, - Strongest layer ck GT , Glands Dh otiia € duodenum 
- maicenan’s plootus (3) 




















— mudtulanis ectenna - 2 layers of muse bee Cirian 
u —Guken. Un gitudinah 

— serosa/adyanttia- Covered by penitenoum = sanasa —— 
Not Covered by penitontum = Advenhtia 


outside E , E 


- Giinaiva & hand palata : 
"8 in by pasta kanalinized 
la H Lied Sq uamsus epithelium 
+ Submiilosa 





Stemanh - impo. columnan a 
Small intestina - Simpla tolumnan wth Nudes > Panakonatinizad 
n Lpi adum 
L intestine — si ĉolunman 
"d rule painak line) 


— From parnak lin b 
Hiltons Hine > strated 
Squdumsus nm konatinized 
epithelium 
- Below Ritts line > shahGed Sau cms konakinited 
2pihal ium 


Gut arssciated lymphoid Heur © Coni) 
Tntestinal glands present 
Stommanh - pyleric Glands e Candia glands, 


Duodenum - Brunnan's Hand 


E soph =. 1 hagral and 
| sedet Eee mud 
— Cnctanna? 
hagur —» 

i wppen lad — skololal mudo. 
midd mrd —skolotal 4.smoolh musele- 
lowan rtd . smooth musdz 

Ausnbawk plaxus present 


Submuuofa, ! 


Tnnen Sua > Gastric. pits 
Fach pit nas 9-3 amic 

Giastric glands he’s pants 
Natk : 





Mucous nek coll, 
Body: int ar d Cxyntic Colis 


Fosinsphilic Calle with round nudou, 
Setnolb wel f. intrinsic factor 





[— Gari gland — p Gmiric pit - 


Fundus : enug [peptic cous 
- Secnolo, pepsinogen 
-Groblek cells axa absentin Stomarh 
Argeotatgin Cells 


-Newroendeunna tall 
- £o. ala. Gastrin 






Port st stomach Glande = Crashie pik 
Condiac  —> Candiac -> Shallow 
ands 


muwus Glands 
Pylovic ancl -> Pulsvic glands > Voy dup f 
muwu alu + | 
Paaentakan Colis 
Fundus -> poetic lands 
chief coll, + 
an gentaii cells 
Small inteshna: — — 
Sunface, projedwm - Villi 
gawean tha villi 
-> Crypis ot Pedum 


Glands ang sean hane 


- Stam cols - produe entanoujtes 
Groblok colL 7 


Sim eolumnan ~ 


epithelium with 
minevilli 














mi Arom ho base 
Vida tho. ape. 
- fandh cus: bn 
migtala from Sper towands the base : 
Cmtoun activsphilic Granules in apex Goblet cell — VAI 
CApical 2sinsphilia) . TUN 
( | a M lysosome dermechite ce 


.. phagocytic in Funckum 
— Malls - antigen prosenting COUL 
Tn fubmuueSa, + &xunmoss gland 
- pyoximal pant st duodenum 
^| Brunneis oXanc 
Contant ot simah is highly acidic 
-~ additisnal matus ie reguived to 


jejunum . po Brumar's gand / pe4e pakch 
Thum : en's pakhea 
Goblet call, - pyesent in Smal /lange Interne 


Liven: 


paranthyma — es lobulo. Chaxagen shape ) 


Contains anos tomosing, plate hapakoeste, U 
(Spaia, between them is Tode bn 
At The contra - Cual yan 
At the conan - portal wiad i 
k Portel van 


Branches of hepatic a»teu & portal veni -> 
Flow Nd Simusoids $ dnain "nte Central van 


Conha] vau — hepatic venudes -> | auem 









sinus d 


a my Y 
- me Tnfonisr Venatana ` a ô 
- Sinusoids linad by Endothalic] als hao o ost 


]| contain ie Oa cantal vean 
Kupffer lls Cmaruophag2) IF ré 
spaa eb disse : penisinusvidal Spar 


= s metabslities & nui nue. eet i 
— Am liven € blood à; en gile dul 


Span of malt» poiipotal Spaa 
NK : by w-- 


Triangalan [n 
Cantral van i por iphory 
Postal triad n cane. 
signifies Hie diveutun 
a bila Mow $ 
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C highly vasusan) 
- Prone ts huüpouc Vin} wLy 


Histology : Reapivatory System Jw wa 





Trachea, and bronchus - Histology: Trachoobtancthial trer: 
Trachoa, byenchug - hawa Csmmny) Tracheobronchial tree 
ees ae Sh, y 
X? CTS 
ka = 
{ /N Bronchioles "X 
masei MÀ eS 
Three layong 
Muwsa, Submuwso, — layan 
- Epithelium - pseudo Submuous Glands Chondewcate in groups 
Stratified ciliated + 
toclummon epithalium matrix - Shiny 
- Goblet Colla, Y 1 
-Uana alls - Fundin like Hyalina Canhlago- 


Type TL prumotytes 
- Basal colls - Stam calls (mitotic) 
-Brush calls - Funcom not known 
- kulchitsky calis - Newwendoering, ail 


Bronchioles ond, alyecti - histology : 
Bronchio\2s: 
Epithelium -Simpla Columnan /ciliated Simple 
Columna» 
Goblet colls Absent 


Submutosal glands Absent 
Cantilaga ig Yeplaud by Smooth musdog 


Toiminal and sespivatery bronchioles: 
Epithelium M cuboidal 







Towards Olenofi - Reusm& low cuboidal 


Alvesti : 
Epithalium -Squamous epitholium 
Lined by -ype | preumotytes - Ocanpies 457/, 
Type prumo $28 -Ottupi 05 5 /. -lan 
" 3 Cuboidal toll 
Sernak Sunfauant 
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